Background: The need for improved research on ill health has been recognized internationally and locally in the United Arab Emirates (UAE). The UAE Nursing and Midwifery Council recently committed to enhancing the status and contributions of nursing in healthcare research across the UAE by establishing a National Committee for Research Development. This study using a Delphi method to identify research priorities from the perspective of nurses delivering frontline healthcare. Methods: A two-phase Delphi design was implemented with 1032 nurses participating in phase one of the study and 1339 in phase two.
Background
Identifying and setting research priorities for healthcare planning and delivery is central to effective and efficient health services [1] [2] [3] . The need for collaborative research among nurse researchers and other health professionals is well documented, and that for improved research on ill health has been recognized internationally [4] [5] [6] [7] . These previous reports highlight the need to identify and prioritize research areas for nursing.
Nurses are the largest cohort in the health sector, and are well-positioned to contribute to enhancing standards of care and improving health systems [8, 9] . However, there is a dearth of knowledge about research priorities for the nursing profession in the United Arab Emirates (UAE). Previous studies have addressed research priorities for specific nursing specialties and school nursing [10, 11] ; however, no UAE-based studies have identified and ranked research priorities for the general nursing profession.
The UAE is a Middle Eastern nation comprising seven emirates covered by three health authorities: the Ministry of Health and Prevention (MOHaP), the Dubai Health Authority (DHA), and the Department Of Health -Abu Dhabi (DOH). The MOHaP, DHA, and DOH recently published strategic plans for 2017-2021 [12] [13] [14] that focus on delivering high quality health services. These strategic plans also cover identified health system priorities, which include non-communicable diseases, cancer, mental health, and respiratory problems. The nursing profession has an important role to play in achieving such aspirations. There are currently 33,429 nurses and midwives employed in various roles across the public and private sectors in UAE. The nursing and midwifery population comprises a range of cultures, predominately Pilipino, Indian, Pakistani, and people from Western and other Arab countries. These nurses and midwives come to the UAE with varying education and skill levels.
The UAE Nursing and Midwifery Council recently strengthened the membership and activity of its Research Committee, which represents a significant step in enhancing the status and contributions of nursing across the UAE [15] . The Research Committee is tasked with developing research infrastructure, setting strategic directions, and identifying research priorities to expand practice, education, and leadership. The present study aimed to support these efforts by engaging the nursing workforce to identify and rank research priorities for nurses delivering frontline healthcare. The findings are expected to facilitate a more informed program of research, thereby improving outcomes for patients and their families Fig. 1 .
Setting health services research priorities is a concept that emerged in the US, with nursing one of the first healthcare professions to engage in this process [16, 17] .
In 1975, Lindeman conducted a landmark US study on clinical practice research priorities [18] in which nurses identified priorities for the discipline of nursing and highlighted their appreciation of the need to explore health service priorities in a wider multi-disciplinary context. Despite this early reference to multi-disciplinary and broader health system contexts, most subsequent studies focused on enhancing nurses' contributions to health services through encouraging targeted research programs to improve specialty-specific practice outcomes, rather than informing overall health policy [19] [20] [21] . For more than 20 years, most studies on nursing research priorities focused on specialist nursing practice, including correctional nursing [1] ; care of children [22, 23] ; health services, systems, and nursing administration [2] ; and school nursing [10, 20] . In addition, many existing studies focused on specific geographic areas such as Australia and New Zealand [24, 25] ; Ireland [26, 27] ; Europe [23] ; the Americas [19] ; Africa [28] ; and Eastern Mediterranean countries [29] .
Many previous studies identified nursing research priorities using consultative processes that included: key medical, health policy, academic, and allied health 
Methods

Design: The Delphi method
The Delphi method was first developed to examine the impact of technology on warfare in 1950s, and has been defined as a type of consensus method (often using non-face-to-face techniques) for structuring a group communication process and allowing a group of individuals to deal with a complex problem [32] . It has been proven to be a feasible method when developing culturally-adapted interventions in mental health for minority and diverse groups [33] . The Delphi technique involves distribution of online questionnaires to a group of experts, with responses being anonymous. This method involves a number of iterations before consensus is reached. Feedback from the expert group as a whole is obtained to assist panelists to assess their ratings against the group feedback. This process involves eight steps: 1) framing a research question, 2) formation of the panel, 3) determining the expert panel size, 4) constructing the questionnaire, 5) providing information to panel members to aid their judgments, 6) administering the questionnaire, 7) analyzing response rounds and providing feedback to the panel, and 8) reporting results.
Setting
This study was conducted across private-and public-sector hospitals in the UAE.
Sample
Sample size calculations for the present study indicated that at least 1000 nurses were needed to achieve the desired power level. The calculations were based on an estimated population size of 33,429 nurses working across the UAE, a 95% confidence level, and a confidence interval of 3 [34] . The inclusion criterion was staff nurses who had worked in clinical settings in the UAE healthcare system for more than 1 year. Nurses with less than 1 year of experience were excluded as they might not have had sufficient exposure to the healthcare system to identify relevant research priorities. A multistage clustered sampling procedure was initially considered appropriate to achieve the goals of the study. However, given difficulties in obtaining information about all UAE hospitals and resistance from many hospitals to recruitment of participants, the sampling procedure was changed to non-probability sampling. Therefore, nurses who met the inclusion criterion in all known hospitals that were accessible (i.e., gave permission to conduct the study) to the research team were invited to participate in the study. This included private and government-run hospitals, and hospitals managed by independent governing bodies (e.g., the DHA and DOH-Abu Dhabi) from across the UAE.
Data collection
Two questionnaires were used to capture data for the two rounds of this study. The round one questionnaire included an open-ended question that invited participants to identify five research priorities that they considered most important to enhance the general delivery of nursing care in their hospital. Participants' demographic data were also gathered, including age, clinical setting, clinical grade, emirate in which they worked, qualification level, and years of experience.
The questionnaire for round two was developed from responses received in round one. Identified research priorities were placed randomly in the questionnaire, and round two participants were asked to rate the importance of each research priority on a 7-point Likert scale (1 = low importance to 7 = high importance). Demographic data were not collected in round two to decrease repetition and survey burden on participants, and improve the response rate. However, clinical setting and emirate were extracted from returned questionnaires. Typically, round two participants would be a subset of those from round one, but the variable length of hospital administrative procedures necessary to gain permission for data collection meant that more hospitals were able to participate at the time round two started. The addition of these hospitals meant that demographic information was not available for some round two participants. However, it was anticipated that demographic data collected in round one would provide adequate general information about the study population.
Hospitals that approved participation in the study were consulted about the survey medium (electronic or paper-based) that best suited their organization and staff. Those that selected electronic surveys were asked to provide a list of email addresses for their nursing staff. An invitation letter containing information about the study and a link to an online questionnaire was then emailed to participants. Hospitals that selected paper-based surveys were asked to provide information about their departments and number of staff in each department. Those hospitals were provided with hard copies of the invitation letter and questionnaire, which were distributed and collected centrally through their education or research offices. The same data collection process was followed in both rounds of the study.
Data analysis
Responses to the open-ended question in round one were analyzed qualitatively, assisted by qualitative data analysis software (Atlas.ti V7®). Participants' statements about research priorities were read and key clinical research areas reported were highlighted as codes. Similar codes were grouped together and categorized into broad issues, which were considered initial research priorities (i.e., patient safety and awareness of international patient safety goals, including nursing staffing issues and shift length). Initial research priorities were then used to construct the second questionnaire (round two), with each priority represented as an item in the constructed questionnaire. Analysis of round two results entailed examination of the rating scores for each initial research priority as ranked on a 7-point Likert scale.
Because healthcare research activity in the UAE, especially among nurses, is still in its infancy [35] , the study team agreed to select the highest-ranked research priorities to focus on as a starting point. Therefore, in regard to the consensus cut-off points, the group agreed that the criterion used to determine consensus that a research priority was of high importance was that the identified priority was rated as important/very important by at least 90% of participants. Priorities that were rated as important/very important by at least 75% of participants were considered of medium importance. The remaining priorities were considered of low importance.
Results
Participants
In total, 1032 participants completed and returned the round one questionnaire, representing a 56% response rate (1830 questionnaires distributed). Participants were from across the emirates including Sharjah, Ajman, Fujairah, Dubai, and Abu Dhabi. The majority of participants were staff nurses, female, had a diploma-level qualification, and 5-10 years of experience. There were 1339 participants in round two, representing a response rate of 66% (2000 questionnaires distributed); these participants were from various clinical settings. Participants' demographic details are presented in Table 1 .
Research priorities
Round one identified 31 general nursing research priorities, which were rated in terms of importance by round two participants. Based on the established criteria, five research priorities were identified as highly important and 26 were considered of medium importance. No priorities were considered of low importance. The most important research priority was patient safety and healthcare professionals' awareness of international patient safety goals. This included nursing staffing issues such as shift length and the flexibility of the work schedule and the potential effects on patient safety, and was rated as important by 91.5% of participants. The second most important research priority was infection control practices in different hospital departments, which was rated as important by 91.2% of participants. The third most important research priority was the interpersonal skills of nursing staff, including critical thinking, communication skills, problem solving, time management, and planning skills and the effect of such skills on care outcomes. This was rated as important by 90.4% of participating nurses. The fourth research priority was medication management in clinical settings, which was rated as important by 90.1% of participants. Finally, 90% of participants considered pain assessment and management policies and practices in the UAE to be important. Table 2 presents research priorities of high and medium importance for the nursing profession in the UAE, as ranked by participating nurses.
Discussion
The Delphi methodology used in this study was robust, as the goal was reaching consensus among study participants on priority research areas for the nursing profession in the UAE. Delphi studies are used extensively worldwide, and the literature indicates that this design is the most appropriate for studies of this nature [1, 2, 23] . Delphi studies vary in terms of sample size and type of participants. In similar studies identifying research priorities for nursing staff, the sample size ranged from 40 to 1695, and included staff nurses, academics, and nurse clinicians [1, 2, 19, 27, 28] . Therefore, the large sample size in the present study and inclusion of nursing staff from different clinical settings, specialties, levels, and from across the UAE is congruent with similar published studies. This strengthened the results, enhanced generalizability, and ensured the clinical relevance of the present study.
The outcomes of the present study may contribute to enhancing research-based practice and developing the nursing profession in the UAE and internationally.
Research-based practice is essential in developing the profession's theoretical base and to generate evidence underpinning nursing practice. Through engaging in research, nurses contribute to improving the health of individuals, families, communities, and populations. However, maximum benefits can be achieved when research efforts are focused and prioritized. Hinshaw (1997) examined the benefits of research priorities projects worldwide, and found an exponential growth in research after research priorities by the US National Institute of Nursing Research were identified through the National Nursing Research Agenda Project [17] .
The findings of the present study are important in supporting nurses in gaining funding for research projects. Gaining research funding is highly competitive; the UAE is no exception, and this study may support nurses' funding applications in high-need research areas [16] . Furthermore, the transition of nursing education to higher education institutions mandated nurse academics to produce high-quality research similar to that of their peers, and caused a separation between nursing research and the clinical setting. This makes it necessary to build nurses' capacity for research (clinicians, educators, nurse managers, and leaders) and set clinically-informed research priorities to guide the nursing research agenda across the UAE [36] .
Nursing is a major component of the healthcare system, and has an important part to play in ongoing healthcare service development. It is noteworthy that three of the five highly important priorities identified in this study focused on patient safety (and awareness of international patient safety goals), medication, and pain management for patients in different clinical areas in the UAE. Similar findings were identified in a study in Sweden, where identified priorities aimed to improve clinical practice, assure patients' wellbeing, and create a caring environment [37] . Other key priority areas identified in this study were the work environment for nurses and interpersonal skills (e.g., critical thinking, communication skills, problem solving, time management, and planning skills). Participants identified these issues as factors that can affect patient care outcomes. This is consistent with a previous study in Ireland that identified staffing issues in practice, communication in clinical practice, and recruitment and retention of nurses as highly important research areas [27] . A final point worth considering is whether the research priorities identified in the present study and similar international studies reflect actual research needs, or gaps in nurses' knowledge in these areas. This concern was raised in a study by Brenner et al. (2014) that sought to identify research priorities for pediatric nursing in Ireland. In that paper, the authors indicated that some identified priorities (specifically those related to pain management and assessment) might reflect a gap between nurses' knowledge and available evidence or suboptimal application of evidence in clinical practice, as evidence in that area is well advanced [22] .
Finally, there are several limitations within this study, the nurses that participated in this study were predominantly diploma-qualified, which reflects the demographics of the nursing workforce in UAE. Their education and competency in understanding the research process (which might be limited by their educational preparation), might have affected their ability to identify accurate research priorities. In addition, it is worth noting that the reported gaps in nurses' knowledge of currently available clinical evidence could have impacted participants' suggested research areas, which may in fact reflect educational need rather than actual research priorities.
Conclusions
This study used Delphi methodology to identify and rank research priorities for the nursing profession in the UAE. These identified priorities should be used to guide a more informed research program with the overarching aim of improving outcomes for patients and their families. These priorities may also support nurse researchers in conducting relevant research projects, and enable nurses to contribute their greatest therapeutic value. This study suggests that nurse researchers in the UAE should focus future projects on these identified research priorities. The findings from this study may also directly inform nurse-led research in similar contexts, as well as similar studies investigating nurse-identified research priorities in other parts of the world.
Implications of study results
The priority areas identified in this study are ideally situated to guide a relevant and effective national nursing research agenda in the UAE.
Researchers in the fields of nursing and healthcare in UAE may consult the list of identified research priorities when conducting their research studies. This will ensure that the research they conduct is aligned with current, clinically relevant issues and priorities identified by their colleagues in clinical settings.
Health service managers and policy makers may also consult this list of research priorities when prioritizing and allocating funds for health and nursing research in the UAE. 
